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Introduction
Nowadays, food consumption models can be encapsu-
lated within a composite behaviour characterised by several 
factors principally depending on the health and well-being 
expectations of consumers. As a consequence, the market 
tries to meet health, quality and safety needs of the new pro-
file of conscious consumer (Vrontis et al., 2011; Marotta et 
al., 2014; Antonazzo et al., 2015; Galati et al., 2019a). Food 
represents increasingly, in the mind of consumers, a medicine 
that can help them to achieve a healthy life, to reduce disease 
risks, and in the same way to improve their well-being, life 
expectancy and quality of life (Mancini et al., 2015; Maizza 
et al., 2017; Galati et al., 2019a; Fiore et al., 2019b). The 
crucial importance of the food sector to both providing nutri-
tion and building of “well-being” while guaranteeing health 
(Misso and Andreopoulou, 2017) appears clear. This should 
contribute to lead to a qualitative development of an area 
or population, resulting in higher life expectancy and lower 
incidence of diseases. 
Since 1990, well-being, quality of life and qualitative 
development have become buzzwords that have resulted in 
new paths for international and supranational policies and 
strategies being outlined. Indeed, several measures alterna-
tive to gross domestic product (GDP) have been defined and 
proposed to avoid the limitations and weaknesses of quan-
titative indexes. In particular, the latter are not adequate to 
measure all dimensions of development because they do not 
take into account geographical variations in socio-cultural, 
ecological and ‘good life’ issues (Kangmennaang and Elliott, 
2019; Ares et al., 2016). Furthermore, over the time, several 
eminent studies have demonstrated that there is no signifi-
cant correlation between GDP growth rate and quality of life 
of a country (WHO, 1997; Veenhoven, 2000; Asheim, 2000; 
Easterlin, 2001; Contò et al., 2012; Roemer, 2014), thus 
shifting towards new concepts: subjective well-being, hap-
piness and satisfaction. Happiness index as well as Human 
Poverty Index and Human Development Index are only some 
of numerous indicators that measure well-being and qual-
ity of life of a population (UNDP, 1990; Veenhoven, 2012; 
Alkire et al., 2015; Senasu et al., 2019). Within this context, 
the famous Human Development Index (HDI), developed by 
UN in 1990, is a statistic composite index composed of life 
expectancy, education, and per capita income indicators, that 
measures the well-being of a country taking into account the 
key dimensions of human qualitative development (UNDP, 
1990; Jahan, 2019). Despite some limitations arising from 
the composite nature of the HDI (Jahan, 2019), this meas-
ure provides yearly a picture of the three essential levels 
of development necessary for a decent standard of living: 
it does not represent a comprehensive picture but is just an 
adequate measure for encouragement healthy development 
and for raising awareness. Therefore, the HDI can be con-
sidered a good proxy of the overall ‘health’ (which includes 
the economic health) of a population. The link among food, 
well-being and health push consumers to eat food not just 
for nutrition needs, thereby determining a conscious buy-
ing process driven by quality of food as main element of 
choice (Marotta et al., 2014; Bailey et al., 2018; Galati et 
al., 2019a). Therefore, consumption of functional food, food 
supplements, organic food and food for life has been increas-
ing because, in the consumers’ mind, this typology of food 
products can reduce disease risks, save healthcare costs and 
improve quality of life, while at the same time achieving sub-
jective well-being, happiness and hedonic pleasure (Ares et 
al., 2014; Deshmuknh, 2018; Apaolaza et al., 2018). Finally, 
a lifestyle and diet aimed at optimising health and well-being 
issues seem to be the core of current consumer choices. In 
all kinds of diet, a moderate intake of wine, the most popu-
lar and ancient alcoholic drink, has throughout history been 
considered to have a divine status for its properties, which 
are not only nutritional but also are perceived to offer health 
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and psycho-social well-being benefits (Snopek et al., 2018; 
Fiore et al., 2019a; Lerro et al., 2020). These proprieties are 
also highlighted in the famous and contradictory phenom-
enon named the “French paradox” (FP) that demonstrates 
French population consuming a diet rich in saturated fatty 
acids and wine has a low coronary heart diseases (CHD) 
incidence compared to the northern countries, who have the 
same diet but drink less wine (Parodi, 1997; de Lorgeril et 
al., 2002; de Leiris and Boucher, 2008; Opie, 2008; Dumas 
et al., 2011).
In this framework, the present paper aims to contrib-
ute, in a new and evocative way, to current debates con-
cerning the link among food, wellbeing and quality of life 
(Morozova et al., 2016; Kihlström et al., 2019) that refer 
‘to the positive, subjective state that is opposite to illness’ 
(Meiselman, 2016). The several dimensions of this link are 
related to physical, social, well-being, and quality of life 
aspects and can be crucial in studying how culture, develop-
ment and geographical approach affect food consumption in 
particular of wine. Specifically, according to the literature on 
this topic, no paper has broadly compared two variables such 
as alcoholic drink (wine) and quality of life/human devel-
opment of a country while considering spatial and temporal 
features. Therefore, the purpose of this work is to implement 
and investigate a model that considers both spatial and tem-
poral characteristics of the wine consumption in 45 countries 
belonging to the World Health Organization (WHO) Euro-
pean Regions, and its relationship with the HDI. The Breuch-
Pagan Lagrange Multiplier (LM) test and subsequently the 
Hausman test were carried out to verify the random effects 
model over a fixed effects model. Although others variables 
can affect wine consumption, the choice of investigating the 
HDI appears very interesting because the HDI is a composite 
index that collects important aspects (health, education, and 
income) which can influence the quantity of wine, drunk by 
consumers.
The paper presents the following structure: the next sec-
tion draws the state of art on relationship between wine con-
sumption and health, focusing on the FP. Then, the authors 
present materials and methods carried out for reaching the 
scientific aims. The third part is composed by the results sec-
tion that displays and discusses the findings. Finally, the con-
clusions paragraph closes the paper by highlighting insights 
and suggestions for future research.
Health, well-being and wine  
consumption
In the last decades, the increase of life expectancy at 
birth observed worldwide is due to many factors, such as 
an improvement of the quality of life, characteristics of 
food eaten, increase of income, etc. In particular, diet repre-
sents the world top factor related to the disease onset. Food 
increasingly embodies, in the mind of consumers, a medicine 
that can help to reach a healthy life, reduce diseases risks 
and in the same way cut social costs of national health sys-
tems (Mancini et al., 2015; Maizza et al., 2017; Fiore et al., 
2019b). For instance, health-oriented consumers positively 
welcome health-enhancing wine (Samoggia, 2016). In this 
current framework, the scientific community has recognised 
that the Mediterranean diet (MD) has great effects on lon-
gevity, advanced cognitive impairment as well as lower inci-
dence of chronic health problems such as cardiovascular dis-
ease, diabetes, stroke and cancer. This diet is characterised by 
consuming of vegetables, fruits and legumes, small amounts 
of dairy products (principally cheese and yogurt), low quan-
tity of seafood and poultry, legume, olive oil as dressing and 
above all moderate amount of wine (Yarnell and Evans 2000; 
Martínez-González et al., 2019). In fact, according to several 
studies (Dang et al., 1998; Rotondo et al., 2001; Annunziata 
et al., 2016; Snopek et al., 2018), moderate intake of alcohol, 
in particular red wine, reduces the incidence of heart disease 
and increases longevity. Wine and its nutritive properties 
have been recognised for thousands of years as being ben-
eficial thanks to the synergic mixture of some biochemical 
components with antioxidants anti-inflammatory proprieties 
such as polyphenols (e.g. bioflavonoids), tocopherols, phy-
tosterols, anthocyanin (that contributes red wine their dark 
colour) (Yarnell and Evans 2000; Martínez-González et al., 
2019).
Wine is an element crucial in the FP; France does not 
have characteristics of the south Europe countries, apart from 
a narrow strip along the Mediterranean coast, and most of 
its citizens do not follow a MD (de Lorgeril et al., 2002). 
This could be the truth, since the consumption of alcohol, in 
particular wine, is high in France compared with most West-
ern countries (de Lorgeril et al., 2002). The term FP was first 
introduced in 1986 in a newsletter of the International organi-
zation of wine and vine (Fiore et al., 2019a). Dr. Renaud, 
a researcher of the Bordeaux University, advised wine con-
sumption explicates above all the FP (Fehér et al., 2007; Lippi 
et al., 2010; Wiciński et al., 2018; Fragopoulou et al., 2018). 
In line with this, the work by de Leiris et al. (2008) highlights 
on one hand that moderate intake of alcohol reduces the risk 
of mortality and on the other hand extra health benefits seem 
to derive from wine. Dudley et al. (2008) add that PF is not 
related to the red wine consumption but also to the white wine 
that is rich in tyrosol and hydroxytyrosol. Dumas et al. (2011) 
underline also women generally feel they are not concerned, 
and view the danger arising from alcohol consumption as 
being related to drinking strong forms of alcohol or concern-
ing alcoholics. Therefore, there is a unanimously held idea 
that a moderate level of wine consumption delivers beneficial 
effects in respect of several diseases and contributes to lon-
gevity (Artero et al., 2015). 
Indeed, several epidemiological studies on a wide cohort 
of patients demonstrate that moderate alcohol intake can pro-
long overall life expectancy (Goldberg and Soleas, 2011). 
According to a study conducted by Cosmi et al. (2015), mod-
erate wine intake coincides with a professed and objective 
positive health status, which is also psychological (i.e. there 
is a lower depression incidence). Indeed, an article of the 
Encyclopedia of Food and Health highlights that wine health 
benefits are perceived as a pleasing accompaniment to the 
sensory attributes, ‘if that is part of one’s preferred lifestyle’ 
(Jackson, 2015). Finally, Mediterranean and French-style 
diets encourage moderate alcohol intake with regard to their 
impact on human health and wellbeing, a point that is also 
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underlined by the newest technologies and approaches such 
as ‘foodomics’ (Ndlovu et al., 2019). In the light of what 
has been highlighted, the authors believe that there could be 
a relationship between wine consumption, country’s devel-
opment and well-being level and its geographical location. 
For this reason, they have placed the HDI (UNDP, 1990) in 
relation to wine consumption. In fact, as has already been 
stated in the above sections, HDI represents a good proxy for 
well-being and health, as it is a composite index that takes 
into consideration three fundamental dimensions: a long and 
healthy life; access to knowledge on the population’s health 
and standard of living. 
Therefore, the study focuses on the following research 
hypotheses:
• Human development and quality of life, considered 
through the HDI (ONU, 1990) value in the countries 
of the WHO European regions, is a determining fac-
tor for wine consumption;
• The belonging or non-belonging of the countries to 
the European Community is linked to significant dif-
ferences in the consumption of wine;
• The WHO European region, which ranges from West 
coast of Greenland to the Pacific coast of the Russian 
Federation, is characterised by significant differences 
in wine consumption, from east to west.
These hypotheses will be verified through a model of 
fixed effects, which will allow verifying not only in relation 
to the statistical significance of the relationships, but also 
whether they are directly or inversely proportional.
Materials and methods
The WHO European Region considers 53 countries, with 
a population of almost 900 million inhabitants. Since the 
1980s, the member states have communicated to the WHO 
the statistics relating to health and the sociological aspects 
connected to it, making it possible to create the HFA (Health 
for All) database. According to the geographical characteris-
tics, the WHO European Region is divided into three areas 
(west, centre and east) (Figure 1). 
From this database, the authors have selected and down-
loaded panel data of 45 countries from 2005 to 2015, based 
on the availability of annual data in relation to the analysed 
variables, i.e. 11 observations for each country that is a 
balanced panel dataset (accessed on 02/02/2020). Accord-
ing to the aim of the paper, we made use, as an outcome 
variable, the indicator of Wine consumed in pure alcohol, 
litres per capita, age 15+ (WINE) (WHO, 2020a). This 
indicator aims at monitoring the amount and trend of wine 
consumption in the adult population and is calculated as 
a ratio between the amount of recorded alcohol consumed 
per adult (15+ years) during a calendar year, in litres of 
pure alcohol, and  midyear resident population (15+ years) 
for the same calendar year. We have considered its loga-
rithmic transformation, indicating it with ln_WINE. The 
authors have considered as predictor the following vari-
ables: a) a dummy variable that divides countries into two 
groups. The first one have been members of the European 
Union (EU) since May 2004 (EU13) and the second one are 
not members of the EU (non-EU); b) location of the coun-
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Figure 1: WHO European Region: the three main macro-areas.
Source: WHO (2019)
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try based on Geographical Division (G_D) of European 
region according to WHO (2012) classification which 
considers three macro-areas: west, centre and east.
As already underlined, the HDI is a synthetic index of 
human development of a country, based on three fundamen-
tal dimensions: a Long and healthy life, measured by the 
indicator of Life expectancy at birth (years); A decent stand-
ard of living measured by the Gross National Income per 
capita (in purchasing power parity, PPP, in $), Knowledge 
measured by the arithmetic mean of indicators Mean years of 
schooling  and Expected years of schooling (Figure 2). 
These indicators are normalized by min-max transforma-
tion obtaining the following dimension indices: Life expec-
tancy index, Gross National Income Index and Education 
Index. Finally, the HDI is obtained by calculating the geo-
metric mean: 
 (1)
HDI by countries is available at the UNDP Human Devel-
opment Index web site (WHO, 2020b). We have considered 
its logarithmic transformation, labelling it ln_HDI.
The authors have started the present research with a 
descriptive analysis, in order to explore data and to high-
light its characteristics according to the purposes and the 
research hypothesis of the work. There are not economet-
ric models in the literature that relate wine consumption to 
the HDI. Instead, there is scientific literature that considers 
the relationship between alcohol consumption and level of 
human development, but with discordant results. Ferretti 
(2015) proposes an index called Unhealthy Behaviour Index 
(UBI), which classifies countries according to the average 
level of habits unhealthy (alcohol consumption, excess of 
calories, unbalanced diet and tobacco consumption) of their 
populations, following a method similar to that followed by 
the United Nations Development Program for the calcula-
tion of the HDI. By observing the index in 112 countries 
worldwide in 2012-2014 time range, the UBI values tend to 
increase together with the HDI value. Instead, Noel (2020), 
by investigating the low and middle-income countries of 
Latin America, proposes a linear regression model in which 
the adolescent exposure to alcohol was inversely associated 
with the HDI values.
Subsequently, in order to model the outcome variable 
ln_WINE, we adopted the LM test (Breusch and Pagan, 
1980) in order to choose a random effects regression or a 
simple ordinary least squares (OLS) regression. The LM test 
foresees as a null hypothesis that the variances among the 
countries are equal to zero, namely no significant difference 
exists among the countries. By applying the test to a panel 
data, the null hypothesis is rejected (p <0.05), i.e. a random 
effects model is more appropriate. Furthermore, the choice 
of the random effects model over a fixed effects model is 
confirmed by the Hausman test (Bell, 2019), if its p-value 
is not significant (for example >0.05) then we use random 
effects. According to Bell (2019), the following formula was 
used as a model for analysing the panel data:
, (2)
where Yit is the outcome variable in the country i at time t, X 
is the matrix containing the predictive variables, including 
the value of the constant, and β is the matrix of coefficients. 
As predictive variables, we considered ln_HDI, member-
ship of the European Union (Eu_not Eu), and geographical 
area (G_D) to check if they could affect wine consumption. 
The total variance in the model contains both the country 
error indicated by the term random effect υi and the country 
internal error indicated by εit. Finally, we calculated rho that 
is the proportion of the total variance among the countries 
considered. The statistical analyses were performed by using 
the software STATA 14 and SPSS 20.
Results 
The summary statistics of the 45 sampled countries are 
presented in the Annex, which includes also their corre-
sponding geographical area (west, centre and east) and the 
relative time span (2005-2015). 
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Figure 2: Graphical composition of HDI.
Source: ONU (1990)
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With regard to indicator Wine consumed in pure alcohol, 
litres per capita, age 15+, in WHO European Region, the 
results show that the mean is equal to 2.43 L per capita, but 
with high variability (sd=1.87 L per capita, range 0.00-7.97 
L per capita). 
Regarding the relation between the three geographi-
cal macro-areas and wine consumption, the lowest value 
recorded was the east area, with an average wine consump-
tion of 0.75 L per capita. On the contrary, the west area 
records the highest values, with an average consumption of 
3.46 L per capita. However, in the same area a wide variabil-
ity has been observed with a range from 0.11 to 7.97 L per 
capita. The average consumption of wine in the central area 
is 2.31 L per capita (sd=1.71 L per capita, range 0.00-5.47 L 
per capita). In particular, the study shows that the consump-
tion of wine in the EU countries is about three times than 
that of the non-EU countries (3.31 L per capita vs 1.10 L 
per capita), with a greater range of variability in the former. 
Indeed, the countries with highest mean value of wine con-
sumption are France (mean = 7.20 L per capita, sd =0.15 
L per capita), following by Portugal with mean value very 
close to France ones (mean = 7.15 L per capita, sd = 0.53 
L per capita) and Luxembourg (mean = 5.22 L per capita, 
sd = 0.19 L per capita) which show values distant from the 
previously mentioned figures. Conversely, the countries with 
the lowest values are Tajikistan (mean = 0.07 L per capita, 
sd =0.09 L per capita), Turkey (mean = 0.10 L per capita, sd 
=0.03 L per capita) in central area, and Kyrgyzstan (mean = 
0.12 L per capita, sd = 0.01 L per capita) in east area which 
belong to the non-EU area.
As to the HDI, in WHO European Region, the average 
value of this indicator in the time span considered is 0.82, 
with a standard deviation of 0.08. Specifically, in the macro 
geographical areas: a) the east is characterised by the low-
est HDI, with an average of 0.74; b) the western records the 
highest values, with an average of 0.88; c) and the central 
showing values between the previous area and equal to 0.80. 
Thus, the results show a positive gradient from east to west 
in accordance with the high HDI values that characterise 
these latter countries. 
Regarding the comparison between EU and non-EU 
countries, the results show a HDI on average equal to 0.86 
and 0.76 respectively. Three non-EU countries have recorded 
the lowest mean such as Tajikistan (mean =0.61, sd = 0.02); 
Kyrgyzstan (mean = 0.64, sd = 0.02) and Uzbekistan (mean 
=0.66, sd = 0.03). Equally, countries with the highest HDI 
are not located in the EU area such as Norway (mean = 0.94, 
sd = 0.01) and Switzerland (mean =0.92, sd = 0.01) except 
the Netherlands (mean = 0.91, sd = 0.01). 
Figures 3 shows bivariate plot of ln_HDI and ln_WINE 
by geographical zones (west, centre and east) and by mem-
bership of EU, for the years 2005 and 2015, which represent 
the first and last year of the time span considered. 
According to the results of descriptive statistics, Figure 
3 shows that the countries of the European Union are mainly 
characterised by high values of both variables, whereas 
considering the geographical area of origin, both the values 
of WINE and HDI increase from east to west. In particular, 
Figure 4 shows the average values of HDI and wine con-
sumption in EU countries from 2005 to 2015. 
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Figure 3: Biplot of ln_HDI and ln_WINE, from 2005 to 2015, by geographical zone and EU membership. 
Source: our processing based on European Health Information Gateway
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Furthermore, in Figure 5, the trend of the two indices 
considered in the same time span is reported. This shows that 
the HDI’s positive trend corresponds to a decrease in wine 
consumption. All these findings led the authors, according to 
the aim of paper, to apply a panel data model to analyse the 
relationship between wine consumption and predictor vari-
ables that have been mentioned above. We applied Breuch-
Pagan Lagrange Multiplier (LM) test to choose whether a 
random effects regression was more appropriate than simple 
OLS regression, and since  the null hypothesis is rejected 
(Chi=1928.98 p <0.001), we adopted random effects.
In addition, the choice of the random effects model over a 
fixed effects model is confirmed by the Hausman test, in that 
its p-value is not significant (p >0.05) (Table 1). 
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Figure 5: Trend of ln_HDI and ln_WINE in WHO European Region, from 2005 to 2015. 
Source: our processing based on European Health Information Gateway
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Table 1: Results of the random effects model.
Variable Coefficient p value
ln_HDI -1.054 0.050
EU_notEU (1; 0) 1.343 0.000
Geographical division (east) -0.834 0.017
Geographical division (west) 0.585 0.052
Constant -0.667 0.039
sigma_u 0.829 -
sigma_e 0.234 -
rho 0.926 -
Hausman Test - 0.000
Breusch and Pagan Lagrangian  
multiplier test for random effects Chi = 1,928.98 0.000
Source: Own composition based on European Health Information Gateway
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Therefore, random-effect panel data model is finally 
selected which functional form is as follows:
0
, (3)
Table 1 shows also the results of estimating the random-
effect panel data model, confirming that the predictors taken 
into account are influential on wine consumption. In par-
ticular, there is a statistically significant reduction of -1.054 
(p <0.05) of ln_WINE for each unit of ln_HD. 
The weak but statistically acceptable significance of 
HDI  may be due to a variability within the countries ana-
lysed. The study was based on summary indices by each 
country which consequently lose information, but which 
have the advantage of providing results at level of panel data 
considered. Moreover, countries belonging to the European 
Community (i.e. EU_not_EU), show a positive and sig-
nificant coefficient, in fact there is a statistically significant 
increase of 1,343 (p <0.001) for ln_WINE in EU country. 
Furthermore, we detected a negative and significant coef-
ficient (-0.834) for East and positive (0.585) for West, i.e. 
wine consumption increases from East to West, considering 
the centre geographical area as reference category (for both 
p <0.05). Finally, rho value (0.926) shows that 92.6% is the 
proportion of the total variance that is between.
Discussion
This research represents the first study on a panel data of 
45 countries belonging to the WHO European Region, over 
the period from 2005 to 2015, aimed at evaluating the rela-
tionship between wine consumption and HDI using all the 
three of WHO Europe large macro areas (west, centre, east) 
and subsequently of EU countries.
 According to the descriptive results, the authors found 
that in the WHO European region the average wine con-
sumption is 2.43 L per capita. However, this value is charac-
terised by a wide variability in the region analysed. This is 
understandable considering that the WHO European region 
extends from the Pacific coast of the Russian Federation to 
the west coast of Greenland, from the Baltic Sea to the Medi-
terranean. The geographical vastness of the region implies a 
strong diversity of social, economic, cultural and health situ-
ations, which obviously are reflected in the different habits 
related to wine consumption.
In particular, the authors have noticed that the lowest val-
ues of wine consumption have been recorded in countries not 
belonging to the EU and mainly in the east area of the WHO 
European region. On the contrary, countries that belong to 
EU located in the western part of the region show the great-
est wine consumption, although with greater variability. 
Clearly, this situation can be connected with the cultural 
heritage of this region, particularly in the south area where 
wine has been drunk since Roman times. Regarding the HDI, 
its average value in the WHO European region is 0.82, with 
a standard deviation of 0.08, over the period considered. In 
particular, the east area is characterised by the lowest values 
of HDI, while the western area records the highest values, 
and the central European area shows intermediate values. 
As to the EU membership, HDI on average is higher in EU 
countries than in non-EU countries.
According to the results of the descriptive statistics, 
WINE and HDI values increase from east to west and specifi-
cally in the EU countries, where these parameters are mainly 
characterised by high values (Figure 4). Indeed, French has 
over the time span analysed recorded the highest mean val-
ues of HDI and wine consumption compared to the other 
countries, at 0.89 and 7.25 L per capita, respectively. Moreo-
ver, also Portugal is well positioned in the chart (HDI=0.82 
vs WINE = 7.26 L per capita), followed by Luxemburg (HDI 
= 0.89 vs WINE = 5.30 L per capita), Slovenia (HDI = 0.88 vs 
WINE = 5.06 L per capita) and Italy (HDI = 0.88 vs WINE = 
4.82 L per capita) (Figure 4). Consequently, results confirm 
the “French paradox” and extend this phenomenon also to 
the other countries such as Luxemburg and Slovenia, which 
have a diet similar to the French. The high positioning in the 
chart for Portugal could be due to the high wine intake, even 
though the low HDI could be caused by the low income of 
population. Regarding Italy, its good positioning in the chart 
is probably due to the good quality of food, socialisation and 
income as well as to the high wine consumption. In addi-
tion, results seem also to show that the indicators examined 
have a spatial distribution that reflects the geopolitical char-
acteristics of the WHO European Region. Although there are 
several aspects which can influence wine consumption in a 
country, HDI represents an important variable, which affects 
the quantity of wine drunk by consumers.
As already underlined, the findings have led authors to 
apply a panel data model to analyse the relationship between 
wine consumption and the HDI, considering also member-
ship of the EU and macro geographical area. The Breuch-
Pagan Lagrange multiplier test showed that random effects 
regression was more appropriate than a simple OLS regres-
sion, because, as already noted by the descriptive analysis, 
there is a significant difference among the countries, that is 
to say, there is a panel effect. Furthermore, the choice of the 
random effects model over a fixed effects model is confirmed 
by the Hausman test, since country error terms are unrelated 
to predictors. Therefore, a study of the relationship between 
the HDI and wine consumption is closely linked at country 
factor, in a panorama of great diversity, which, as already 
mentioned, characterises these regions. As already described 
in Figure 5, the results of the random model confirmed that 
in the observed time interval there was a significant reduction 
of wine consumption than the HDI growth. In addition, the 
model highlighted significant positive wine consumption in 
the EU countries.
In line with Fiore et al. (2019a), it is possible to stress an 
evocative role of the wine as a glue connecting well-being, 
health and culture. Since ancient times, both Greeks and 
Romans believed in the crucial role of wine to health and 
wellbeing and over the last decades, several studies have 
continued to highlight that moderate intake of wine decreases 
several kinds of disease, thereby improving quality of life and 
increasing longevity (Philippe, 1995; Samoggia, 2016; Snopek 
et al., 2018). In agreement with other studies (Morozova et 
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al., 2016; Meiselman, 2016), food consumptions represent a 
significant indicator of the quality of life of a geographical 
region. Only a well-informed consumer can discern the advan-
tages and disadvantages deriving from the wine consumption. 
Moderate intake is correlated to good health, general well-
being and improved quality of life, whereas excessive intake 
can determine and cause disease and death. Higher levels of 
human development certainly correspond to higher culture’s 
levels if considering that in the HDI, it is included the access 
to knowledge too. According to WHO (1997), quality of life 
is to be defined as individuals’ perception in the context of 
the culture and value systems in which people live and other 
authors highlight the importance of subjective wellbeing, 
health and culture linked to food choices (Meiselman, 2016; 
Deshmuknh, 2018; Antonazzo et al., 2018). In particular, we 
can observe that levels of wine consumption are linked to the 
country/area’s culture and vice versa: culture may also deter-
mine consumption patterns and lifestyles.Regarding the wine 
consumption across the studied area, we have found a nega-
tive and significant coefficient in the east and a positive coef-
ficient in the west. This trend means that wine consumption 
increases from east to west, namely the presence of a gradient 
from east to west geographical for the spatial distribution of 
wine consumption. Finally, the high rho value indicates that 
the repeated observations within the countries are highly cor-
related and that the proportion of the total variance among the 
countries is very large. This means that a strong characterisa-
tion of the phenomenon examined based on the country of ori-
gin always can be found, as further confirmation of this strong 
spatiality of the phenomenon.
Finally, the authors underline that the phenomenon of 
wine consumption, as well as other factors taken into con-
sideration in this paper, is affected by many other important 
variables that change over time and among countries, such 
as the taste of consumers conditioned by advertising cam-
paigns, or an ever greater consumption of wine by the young 
people (Ferretti, 2018) and  less differentiated by sex than 
before. In addition, the increase in migratory movements and 
tourist flows influence wine consumption (Aizenman and 
Brooks, 2008). Moreover, in some Eastern European coun-
tries, wine is not, as in the past, a niche product sold at high 
prices but a mass-market product (Cicia, 2013). Instead, in 
countries where wine was part of the cultural model and was 
therefore a product sold at low prices, consumption patterns 
are changing from daily to occasional, but with better qual-
ity. In this article, wine has been considered as a homogene-
ous good, while there are different categories of wines (i.e. 
red, white, rosé) and therefore it would be necessary to study 
different consumption models.
Conclusions 
The paper aimed at investigating how wine consumption 
patterns change according to geographical area’s localisation, 
well-being and culture approach deriving from the level of 
human development. For these scientific purposes, the paper 
investigated the relationship between wine consumption, HDI 
and country geographical location. Findings highlight that 
wine consumption decreases as HDI increases and reveal 
the existence of a significant gradient from west to east and 
among EU and non-EU countries. However, the study also 
shows high values of HDI and wine consumption coinciding 
in an EU area, specifically in France. This result confirms the 
“French paradox” and these phenomena can be seen to extend 
to the other countries such as Luxemburg and Slovenia. 
Far from being exhaustive, this work shows in an origi-
nal and evocative way, the crucial importance of the link 
between the consumption choices, health and wellbeing of 
a population defined by the level reached of human devel-
opment. National and international strategies and policies 
can address consumption choices and moving consum-
ers towards a new cultural approach in buying quality and 
healthy food products. 
It is necessary to highlight that HDI is a very useful tool 
to measure the development of a country but limited at three 
fundamental dimensions: a long and healthy life, access to 
knowledge and a decent standard of living. This index has 
the advantage of synthesising these three dimensions, while 
maintaining a good share of variance of the original dataset, 
but the HDI being a composite indicator could be negatively 
affected by some factors. These might include the presence 
of anomalous values, the sizes of the samples, or the mini-
misation of the contribution of an individual indicator that 
does not follow the behaviour of others (OECD/EC JRC, 
2008). All these limitations are naturally also reflected in the 
model in which the HDI is incorporated, but in this regard, 
it is important to mention the thought of Mahbub ul Haq, 
the Pakistani economist who developed HDI. Although he 
recognises the limits of composite indicators, focusing on 
their potential, he argued “for any useful policy index, some 
compromises must be made” (Haq, 1995).
Future research steps could better investigate the variables 
of the trend moving toward replacement of quality consump-
tion with quantitative consumptions, thus better addressing 
the link and investigating in depth the relationship between 
wine consumption, socio-cultural characterisation of countries 
and their geopolitical communities. All of these features are 
not enclosed or sufficiently contained in the HDI and are still 
not investigated in the literature. Lastly, we considered only 
the countries of the WHO European region, while it could be 
also interesting to study the trend of consumption in newly 
emerging markets such as Asia. Thus, further research could 
study the dynamics of consumption of specific categories of 
wines in different geographical areas of the world and accord-
ing to other relevant socio-cultural factors.
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Appendix
Table 2. Summary of the statistics of wine consumption and HDI for 45 WHO European countries from 2005 to 2015 in relation to their 
EU Membership and their geographical zone.
Geographical/political data WINE HDI
Country Geographical zone Eu/not EU Mean
Standard 
deviation Min Max Mean
Standard 
deviation Min Max
Albania West not 1.24 0.09 1.17 1.33 0.74 0.02 0.70 0.76
Armenia East not 0.27 0.10 0.20 0.46 0.73 0.02 0.69 0.74
Austria West yes 4.02 0.30 3.60 4.10 0.88 0.01 0.85 0.89
Azerbaijan Centre not 0.14 0.03 0.05 0.13 0.73 0.02 0.68 0.76
Belarus East not 0.20 0.04 0.14 0.21 0.78 0.03 0.72 0.80
Belgium West yes 3.93 0.24 3.97 4.20 0.88 0.01 0.87 0.90
Bosnia Herzegovina Centre not 0.47 0.06 0.37 0.41 0.72 0.02 0.70 0.75
Bulgaria Centre yes 1.78 0.16 1.95 1.96 0.77 0.01 0.75 0.79
Cyprus Centre yes 2.73 0.16 2.71 2.79 0.85 0.01 0.83 0.86
Czechia Centre yes 2.52 0.15 2.23 2.67 0.86 0.01 0.85 0.88
Denmark West yes 4.45 0.26 4.21 4.44 0.91 0.01 0.90 0.93
Estonia East yes 1.27 0.12 1.23 1.42 0.85 0.02 0.82 0.87
Finland West yes 1.70 0.12 1.47 1.75 0.88 0.01 0.87 0.90
France West yes 7.20 0.15 7.09 7.40 0.88 0.01 0.87 0.90
Georgia East not 3.49 0.81 2.01 3.10 0.74 0.02 0.71 0.77
Germany West yes 3.35 0.22 3.13 3.84 0.91 0.01 0.89 0.93
Greece West yes 4.30 0.70 3.08 5.35 0.86 0.01 0.85 0.87
Hungary Centre yes 3.52 0.55 3.41 4.50 0.82 0.01 0.80 0.84
Iceland West not 1.99 0.09 1.95 2.15 0.90 0.01 0.88 0.92
Ireland West yes 3.00 0.20 2.75 3.06 0.91 0.01 0.90 0.92
Israel West not 0.19 0.04 0.11 0.22 0.89 0.01 0.87 0.90
Italy West yes 4.74 0.26 4.61 5.03 0.87 0.01 0.86 0.89
Kazakhstan East not 0.36 0.04 0.38 0.43 0.77 0.02 0.75 0.79
Kyrgyzstan East not 0.12 0.01 0.09 0.12 0.64 0.02 0.61 0.66
Latvia East yes 1.11 0.09 0.94 1.24 0.82 0.01 0.81 0.83
Lithuania East yes 1.08 0.18 1.03 1.40 0.83 0.01 0.81 0.85
Luxembourg Centre yes 5.22 0.19 5.12 5.47 0.89 0.01 0.88 0.90
Malta West yes 2.86 0.76 2.21 2.96 0.83 0.02 0.81 0.86
Montenegro Centre not 2.96 1.10 0.00 2.76 0.79 0.02 0.75 0.81
Netherlands West yes 3.23 0.18 2.88 3.30 0.91 0.01 0.89 0.92
Norway West not 2.21 0.11 2.00 2.22 0.94 0.01 0.93 0.95
Poland Centre yes 1.03 0.19 0.89 1.20 0.83 0.02 0.80 0.86
Portugal West yes 7.15 0.53 6.54 7.97 0.82 0.02 0.79 0.84
Romania Centre yes 2.97 0.33 2.33 2.92 0.79 0.01 0.76 0.80
Russian Federation East not 1.02 0.15 0.87 1.03 0.78 0.02 0.75 0.80
Serbia Centre not 3.32 0.65 2.38 3.89 0.76 0.01 0.74 0.78
Slovakia Centre yes 2.18 0.35 1.56 2.61 0.83 0.02 0.79 0.85
Slovenia Centre yes 4.79 0.47 4.90 5.22 0.88 0.01 0.86 0.89
Spain West yes 2.46 0.61 1.55 3.67 0.86 0.01 0.84 0.88
Sweden West yes 3.27 0.23 2.90 3.42 0.90 0.01 0.89 0.91
Switzerland West not 4.85 0.20 4.58 5.14 0.92 0.01 0.90 0.94
Tajikistan East not 0.07 0.09 0.01 0.29 0.61 0.02 0.58 0.63
Turkey Centre not 0.10 0.03 0.06 0.13 0.73 0.03 0.69 0.77
Ukraine East not 0.59 0.19 0.32 0.63 0.73 0.01 0.72 0.74
Uzbekistan East not 0.16 0.05 0.14 0.25 0.66 0.03 0.63 0.70
Geographical division
West - 3.46 1.85 0.11 7.97 0.88 0.05 0.70 0.95
Centre - 2.31 1.71 0.00 5.47 0.80 0.06 0.68 0.90
East - 0.75 0.73 0.01 3.10 0.74 0.08 0.58 0.87
Membership EU
not - 1.10 1.35 0.00 5.14 0.76 0.09 0.58 0.95
yes - 3.31 1.72 0.89 7.97 0.86 0.04 0.75 0.93
WHO European Region 2.43 1.87 0.00 7.97 0.82 0.08 0.58 0.95
Source: own composition based on European Health Information Gateway
